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Abstract 
The present study builds on the work of Templeton (1989) and uses the 
Derivational Relatedness Interview, an experimental measure developed for this study, to 
attempt to elicit students' explicit morphological awareness.  It is exploratory in nature 
and is designed to determine if scores on this semi-structured interview are related to 
scores on commonly used measures of orthographic development, vocabulary 
development, and morphological awareness.  Pearson Product-Moment correlations were 
used to describe the relationships among scores on these measures and a standard 
multiple regression analysis was used to examine the ability of scores on the Test of 
Morphological Knowledge (TMS), Peabody Picture Vocabulary Test-4 (PPVT-4), and 
Upper-Level Spelling Inventory (USI) to predict total scores on the Derivational 
Relatedness Interview (DRI). 
Pearson Product-moment correlations indicated significant relationships among 
all measures with scores on the TMS and PPVT-4 as well as scores on the TMS and DRI 
demonstrating the largest correlations.  Standard multiple regression indicated that the 
combination of scores on the TMS, PPVT-4, and USI were able to significantly predict 
some of the variance on the DRI; however, none of the measures contributed significant 
unique variance.  Limitations of the study, implications, and suggestions for future 
research are also discussed. 
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In recent years, there has been increased research interest related to the role of 
morphological awareness in the reading process (Goodwin & Ahn, 2010). 
Morphological awareness is generally defined as an awareness of morphemes, the 
smallest unit of meaning in a given language, and that morphemes may be combined and 
manipulated to create words that are morphologically related.  An awareness of word 
formation processes, such as how base words and word roots combine with affixes to 
create related words, provides a unique and significant contribution to the development of 
reading ability (Nagy, Berninger, & Abbot, 2006; Carlisle, 2000; Carlisle & Fleming, 
2003).  Additionally, several studies have described the relationship between 
morphological awareness and vocabulary development (Anglin, 1993; Baumann, 
Edwards, Boland, Olejnki, & Kame’enui, 2003; Bryant, Nunes, & Bindman, 2000; 
Carlisle & Stone, 2005; Templeton, 2011/21012) and spelling (Bryant, Deacon, & Nunes, 
2006; Fischer, Shankweiler, & Liberman, 1985; Templeton, 2004; Templeton & 
Scarborough-Franks, 1985).  
The importance of morphological awareness in the reading process is emphasized 
by Nagy and Anderson (1984), who suggest that an individual who encounters an 
unknown word while reading has two immediate sources of information related to that 
word’s meaning.  The first source of information is the context in which the word is 
found.  Context clues frequently provide the basis for an accurate approximation of a 
word’s meaning.  The second source of information is the word’s morphological 
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structure.  Identifying known morphemes within the target word could lead the reader to 
support or reject the approximate meaning gleaned from context.  In cases where context 
clues provide little or no information regarding the word’s meaning, awareness of 
morphemes and word structure could provide an approximate meaning for the target 
word, which may then be tested using context clues.  
More than half of the new words encountered by students while reading are 
derived words, with meanings that are accessible through morphological analysis (Nagy 
& Anderson, 1984).  Derived words are those created through the manipulation of affixes 
that are attached to base words and word roots.  The number of derived words 
encountered by students grows as they age, increasing significantly during the 
intermediate grades (Anglin, 1993).  As derived words constitute the bulk of new 
vocabulary learning during these ages and beyond, it should not be surprising that Stahl 
and Nagy (2006) emphasize the importance of explicitly teaching students to analyze 
word parts as a part of any comprehensive vocabulary teaching program. 
Statement of the Problem 
The importance of phonological awareness in learning to read English has been 
researched extensively over the past few decades (Bradley & Bryant, 1983; Bruce, 1964; 
Ehri, Nunes, Willows, Schuster, Yaghoub-Zadeh, & Shanahan, 2001; Liberman, 
Shankweiler, Fischer, & Carter, 1974; Treiman, 1985; Wagner & Torgesen, 1987).  
Phonological awareness, however, is not the only metalinguistic skill necessary for 
learning to read.  Morphological awareness, orthographic knowledge, and vocabulary 
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development must be considered and applied to literacy learning (Berninger, Abbott, 
Nagy, & Carlisle, 2010). 
Several basic instruments have historically been used by researchers to measure 
morphological awareness, but awareness of morphology is likely comprised of multiple 
dimensions and the various instruments commonly used are not all likely to be measuring 
the same construct (Apel, 2014; Muse, 2005).  This realization has led some researchers 
to incorporate a variety of measures related to morphological awareness into a single 
investigation.  Many of these instruments use production tasks, requiring participants to 
morphologically manipulate a provided word in order to supply a correct response, such 
as selecting the correct word form to complete a given sentence.  While these types of 
responses do suggest that a participant is aware that the provided word and their response 
are somehow semantically related, little is discovered regarding the depth of the 
awareness of that relationship or of the morphological processes involved.  Instruments 
such as these do not distinguish what knowledge is accessed by participants to supply a 
correct response, or the degree to which that knowledge is held explicitly or implicitly. 
For some production tasks, participants may search their stored vocabulary, or lexicon, to 
provide the word that makes most sense, at the meaning level, in the given context.  
Other tasks may only require syntactical knowledge, such as those requiring participants 
to provide a derived form of a word or to select the appropriate form of a word from a 
list.  In this case, participants need only select an option that makes grammatical sense or 
that appears to follow what they know regarding rules of English syntax.  Participant 
responses are likely based on combinations of lexical, syntactical, and implicit or explicit 
morphological knowledge.  Lexical and syntactical knowledge may, of course, be a 
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demonstration of implicit or explicit morphological knowledge, but most current 
instruments do not discriminate among these types of knowledge.  If we truly wish to 
study the relationship of morphological awareness with other language or literacy skills, 
researchers must begin to consider the depth of morphological knowledge held by 
participants. 
Research involving the productive use of explicit, rather than implicit, 
morphological knowledge and the relationships among such knowledge and other literacy 
skills has only been seriously considered in recent years.  One early study did look at 
explicit morphological awareness as it relates to orthography (Templeton, 1989).  
Because morphological and orthographic processes are closely related (Templeton, 1992) 
and English orthography is morphophonemic, having a sound and a meaning layer, it has 
been suggested that the ability to correctly spell morphologically-created words should 
not only require knowledge of orthographic conventions, but the knowledge of 
morphological processes of word formation as well (Derwing, Smith, & Wiebe, 1995; 
Russell, 1972; Venesky, 1999).  While the spelling of morphologically-complex words 
appears to be a productive task that may require extensive and explicit morphological 
knowledge (Carlisle, 1985), Bryant et al. (2006) concluded that much knowledge of 
orthographic conventions is uncovered through implicit learning, without the benefit of 
explicit instruction.  The use of spelling tasks as a means to assess morphological 
knowledge, like other production tasks, only tells researchers whether a correct response 
was given and provides little regarding the explicitness of knowledge behind such 
responses.  Correct spelling may be the result of memorization or implicit knowledge, 
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such as correctly spelling words by applying knowledge from known spellings in order to 
spell novel words. 
Finding a method to not only assess whether morphological awareness is present, 
but to begin to gauge the depth of the underlying knowledge and to delineate between 
implicit and explicit knowledge represents the next step toward getting a true sense of the 
relationships among such knowledge and other measures of language and literacy 
development.  Further, it is important to evaluate the impact of vocabulary knowledge on 
morphological awareness tasks.  Both constructs involve looking at words in some way 
and tend to have strong relationships with one another.  Attempts to measure 
morphological awareness must take this relationship into account and attempt to measure 
morphological awareness beyond vocabulary development. 
Rationale and Purpose 
 Templeton (1989) used semi-structured interviews to provide students in grades 
six through eight the opportunity to explicitly describe their understanding of the 
semantic and structural relatedness of presented word pairs.  Responses to 
morphologically-related word pairs were broadly classified as demonstrating an 
awareness of the relationship between orthography and meaning in related words, or as 
an absence of such an awareness.  Templeton’s early foray into the explicit knowledge 
students possess regarding the morphophonemic aspects of English orthography was 
primarily to demonstrate that older students are capable of perceiving the relationships 
between spelling and meaning in order to support the need for early and explicit 
instruction in morphological processes for both spelling and vocabulary.  The variability 
of student responses described by Templeton suggest that a deeper analysis of student 
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responses could result in a broader understanding of how explicitly morphological 
knowledge is held.  The present study builds on Templeton’s earlier work to examine 
whether a more structured interview process could elicit the deeper, explicit 
morphological knowledge not captured by current instruments.  
This study uses the Derivational Relatedness Interview, an experimental measure 
developed for this study, to attempt to elicit students' explicit morphological awareness.  
The present study is exploratory in nature and is designed to determine if scores on this 
semi-structured interview are related to scores on commonly used measures of 
orthographic development, vocabulary development, and morphological awareness.  The 
questions guiding this study are:  Question 1:  Is there a relationship between student 
scores on the Test of Morphological Structure (TMS) and student scores on the Peabody 
Picture Vocabulary Test-4 (PPVT-4)?  Question 2:  Is there a relationship between 
student scores on the Derivational Relatedness Interview (DRI) and student scores on the 
Peabody Picture Vocabulary Test-4 (PPVT-4)?  Question 3:  Is there a relationship 
between student scores on the Derivational Relatedness Interview (DRI) and scores on 
the Test of Morphological Structure (TMS)?  Question 4:  Is there a relationship between 
student scores on the Derivational Relatedness Interview (DRI) and student scores on the 
Upper Level Spelling Inventory (USI)?  Question 5:  How accurately do scores on the 




Review of Relevant Literature 
 The purpose of this chapter is to review literature related to the assessment of 
morphological awareness.  The initial discussion describes aspects of English 
morphology followed by a review of instruments used in previous research studies to 
measure morphological awareness.  Then, a brief discussion of morphological awareness 
as it relates to vocabulary development is presented and is followed by a general 
discussion of orthographic development and how it relates to morphological awareness. 
A Description of English Morphology 
 Morphologically-related words constitute much of the vocabulary growth of older 
students (Anglin, 1993).  Research conducted by Anglin found that the number of derived 
words known by students increased from an estimate of 5,577 at third grade to more than 
16,000 by fifth grade.  This dramatic increase suggests the importance of investigating 
not only the relationships among morphological awareness and other language and 
literacy skills, but also the individual development of morphological awareness.   
Morphemes represent the smallest units of meaning in a given word.  Morphemes 
may be described as either free or bound.  Free morphemes are able to stand alone as a 
word, for example the morpheme dark in the word darkness.  Bound morphemes are 
those that do not comprise stand-alone words, such as word roots, prefixes, and suffixes 
as in the morphemes pre, dict, and ion in the word prediction.  Morphologically-related 
words are those words created through morphological processes, which include 
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inflection, the addition of word endings such as ed or ing (hopped; shopping) and 
derivation, the process of creating semantically-related words by the addition of affixes to 
base words and word roots (educate/education; reduce/reduction).  Inflectional endings 
attach to a base word in order to denote a change in tense, person, number, or case.  
Prefixes are attached to base words or word roots in order to alter a word’s meaning, such 
as un in unfair.  Derivational suffixes generally signify a syntactical change, such as 
changing the verb govern to a noun with the addition of ment in the word government. 
Derivationally-related words may also be categorized according to the 
transparency of the relationships between words.  Carlisle (1985, 2000) describes four 
categories related to the phonological and orthographic transparency of related words.  
The most transparent derived words involve no change in spelling or pronunciation 
between the base word or word root and the derived form (color/colorful).  Less 
transparent are those derived words which undergo an orthographic change (swim; 
swimmer), a phonological change (sign/signal; confide/confident), or a phonological and 
orthographic change (decide/decision; absorb/absorption).  The relative transparency of 
derivationally-related words may also be influenced by evolving usage over time.  The 
semantic connection between the words busy and business (the state of being busy) is not 
as transparent as the semantic connection between queasy and queasiness, even though 
both pairs follow common processes of morphology and orthography. 
Nagy and Anderson (1984) developed a coding system consisting of six degrees 
of semantic relatedness and categorized the relationships among derivationally-related 
words.  Each specific category determines the extent to which a student should be able to 
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arrive at the meaning of a derived word encountered in text, assuming full semantic 
knowledge of the base word.  The categories used by Nagy and Anderson ranged from 
SEM 0, most semantically transparent, to SEM 5, most semantically opaque.  Readers 
encountering a derived word with a SEM 0 relationship with its base should have no 
difficulty discerning the meaning of the previously unknown derived word.  The 
relationship of the words color and colorful would represent SEM 0 while the words busy 
and business would represent a SEM 5 relationship.  The dictionary definition of busy 
would offer little help in discerning the definition of business in most contexts (That is 
none of my business. or She operates her own business.).   
Morphological Knowledge 
 Individual knowledge of English morphology begins to develop in the preschool 
years so that by the time they reach kindergarten or first grade, children are generally 
capable of properly using some rules of inflection (Berko, 1958).  Few preschoolers, 
however, could explicitly talk about why they add a /s/ sound to produce the plural form 
of a word (Nagy, Berninger, Abbott, Vaughan & Vermeulen, 2003).  Consistent exposure 
to oral language leads to the implicit learning of inflectional endings for these young 
children.  As children age and literacy skills develop, they are exposed to increasingly 
complex oral and written language.  Between grades four and eight, there appears to be a 
large growth in knowledge of derivational morphology (Anglin, 1993; Carlisle, 1985).  
Not surprisingly, the influence of knowledge of derivational morphology becomes 
increasingly important for these students, especially for vocabulary development (Anglin, 
1993).  
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 Explicit knowledge of derivational morphology continues to develop into 
adulthood.  As part of their research into the application of morphological knowledge to 
spell words and pseudo words among undergraduate psychology students, Fischer et al. 
(1985) found that while good spellers were better than poor spellers in their ability to 
apply orthographic conventions and access knowledge of morphophonemic structure, 
informal questioning revealed that these adult students often lacked an explicit 
understanding of the orthographic choices they made. 
 According to Tyler and Nagy (1989), complete knowledge of English 
morphology involves mastering three aspects of derivational morphology.  Relational 
knowledge is the recognition of internal derivational morphology and that words may be 
semantically related through shared morphemes.  Syntactic knowledge is an awareness 
that derivational suffixes represent syntactic categories (government is the noun form of 
govern).  The final aspect, distributional knowledge, involves the awareness that 
particular suffixes are only appropriate with words representing specific parts of speech.  
Knowledge of each of these three aspects may represent implicit or explicit knowledge 
for a given individual.  
Instruments Designed to Measure Morphological Awareness 
 Although there are portions of some norm-referenced tests that measure limited 
aspects of morphological awareness, there are currently no published norm-referenced 
measures dedicated solely to that purpose (Apel, 2014).  Several types of instruments 
have been designed by researchers to measure morphological awareness.  Most of these 
measures are typically production tasks, requiring participants to either supply a derived 
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or inflected form of a provided word, or to decompose a derived or inflected word in 
order to provide the base word.  These measures may require written or oral responses.  
Target words may be provided orally, in written form, or a combination of the two.  Over 
the years, individual researchers have used the basic forms of the instruments described 
below to assess morphological awareness, modifying the lists of supplied words and 
administration procedures depending on the researchers’ specific requirements and the 
expected developmental level of their participants.  While instruments used by some 
researchers may only measure knowledge of inflectional morphology, others have 
attempted to measure knowledge of derivational word formation processes by including 
items using derived target words from each level of morphological transparency. 
One of the earliest attempts to create an instrument for the purpose of measuring 
morphological knowledge was developed by Berko (1958).  Designed for use with 
children in preschool through first grade, this measure primarily used pictures to depict 
supplied nonsense words.  The researchers asked children to orally manipulate these 
nonsense words in order to create another form of the word.  For instance, shown a 
picture of a bird-like animal, the participants were informed that it was a picture of a wug.  
After seeing a picture depicting two of these creatures, the task for the participants was to 
complete the provided sentence by supplying the plural form of the word, wugs.  In 
similar fashion, Berko’s instrument measured knowledge of morphological rules used to 
create past tense, possessive, simple derived forms of nonsense words and real compound 
words.  The decision to use nonsense words, except for the compound word category, 
was an attempt by Berko to control for vocabulary knowledge in order to determine the 
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child’s ability to apply morphological rules to novel words.  If real words were used, it is 
conceivable that participants might have produced a correct plural form of the word as a 
unique lexical entry without associating that response with the morphological rules for 
creating plural words.  Berko’s use of real words for exploring knowledge of compound 
words exemplifies the ability to produce correct responses with little or no understanding 
of compounding processes.  By implementing a brief follow-up interview with her 
participants, Berko found that while young children were able to properly use compound 
words during administration of the instrument, the same children were generally unable 
to recognize the separate morphemes comprising the compound word, such as birth and 
day as being constituent morphemes of the compound word, birthday.   Berko’s work laid 
the foundation for the need to measure and study the development of morphological 
awareness.  It became evident to Berko that acquisition of language involved more than a 
storing of rehearsed utterances, as humans are able to speak that which has never been 
heard nor practiced.   
Other instruments also use production tasks as a measure of participants’ 
awareness of relationships among base and derived words.  One such instrument used in 
a number of studies was created by Carlisle (2000).  The Test of Morphological Structure 
uses 56 cloze sentences, each ending with a word to be supplied by participants.  The 
examiner provides a word followed by a sentence to be completed with another form of 
the word.  (For the word teach, the participant must complete the sentence:  He was a 
very good _____.)  Half of these sentences require participants to provide derived words 
(profit; profitable) while the other half require decomposition of derived words in order 
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to provide the base form (election; elect).  Each part of this test is further equally divided 
between transparent derivations, where the sound of the base word is retained in the 
derived form (improve; improvement), and word pairs where there is a shift in 
phonological representation between the base and derived forms of the words (describe; 
description).  Suffixes used in the derived forms of the presented words were limited to 
those judged to be familiar to third- and fifth-grade students, the intended participants.   
Carlisle did find significant ceiling effects for fifth-grade students on this 
measure.  While Carlisle did not explicitly describe the parameters used for judging 
whether the selected suffixes would be familiar to participants in her study, it would 
stand to reason that for the selected suffixes to be familiar to students at these grade 
levels, they would have multiple words with these suffixes in their lexicon. 
Several other researchers have also used variations of sentence completion tasks 
to measure morphological knowledge requiring participants to make judgments about 
word relatedness.  Mahony (1994), as part of The Morpheme Sensitivity Test, asked high 
school and college students to select a derived word from four possible choices, each 
with a different suffix denoting part of speech, in order to complete a sentence that was 
syntactically correct (John wants to make a good _____ on his date.  [impressive; 
impressionable; impression; impressively])  A second section of this instrument used 
nonsense stems as a means to control for vocabulary knowledge (They _____ the data in 
the back office [curfamic; curfamation; curfamate; curfamity]). 
Other judgment tasks require only a yes or no response based on decisions made 
by participants regarding the relatedness of target word pairs (Berninger et al., 2010; 
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Mahony, 1994; Singson, Mahony, & Mann, 2000).  Commonly referred to as “comes 
from” tasks, participants must decide if a derived word comes from a base word (Does 
moronic come from moron?).  Non-related word pairs are also used in such tasks (Does 
retail come from tail?).  Word and sentence analogies have also been used to measure 
morphological awareness (Bryant, Nunes, & Bindman, 1997).  The word analogy task 
follows the standard A is to B as C is to D pattern (teacher/taught: writer/_____) as does 
the sentence analogy task (Tom helps Mary. / Tom helped Mary: Tom sees Mary/_____). 
In the measurement tasks described above it is generally only noted whether a 
correct or incorrect response was given by a participant suggesting the presence or 
absence of some level of knowledge for a particular facet of morphological awareness 
(Apel, 2014; Muse, 2005).  This level of knowledge is considered implicit – students 
appear to have the prerequisite understanding but cannot necessarily explain that 
understanding.  Only a handful of researchers have taken the preliminary steps to 
measure explicit morphological awareness – the ability of a student to clearly articulate 
an understanding of morphological processes. 
Foundations for Measuring Explicit Morphological Awareness 
 Since the work of Templeton (1989), relatively little research has been conducted 
to explain or further refine the range of explicit morphological awareness suggested by 
student responses in that study.  Citing responses from the sixth- through eighth-grade 
students when presented morphologically-related word pairs, Templeton concluded that 
“…some students do indeed evidence an awareness of the structural and semantic 
features of English orthography.  None of them, however, spoke with any conviction 
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about this issue” (p. 240).  Although the most rapid growth in the development of 
morphological awareness occurs between fourth and eighth grade (Anglin, 1993; Freyd & 
Baron, 1982; Templeton & Scarborough-Franks, 1985), this lack of conviction in student 
responses suggests that explicit morphological awareness lags behind an implicit 
awareness of morphology.  These observations also suggest that measures of explicit 
morphological awareness must be more than an all-or-nothing proposition. 
 Larsen and Nippold (2007) adapted an interview approach (Anglin, 1993) to 
specifically target explicit morphological awareness in sixth-grade students.  As with 
Anglin, the protocol for this instrument begins by asking for the meaning of a target 
word.  A correct response triggers an additional probe requiring participants to explain 
how they knew the word’s meaning.  If not specifically mentioned to that point, 
participants are specifically asked whether there are any smaller parts in the word and 
asked to identify those parts.  If there is an incorrect response or no response, they are 
given the constituent morphemes and again asked the word’s meaning.  Similar to 
Anglin, the final prompt provides three definitional choices from which the participant 
may select.  Responses were scored based on the amount of scaffolding required before 
mentioning word parts in relation to meaning; the more probes required, the lower the 
score for a given word. 
 While the Larsen and Nippold interview represents an impressive step forward in 
the development of an instrument to measure explicit morphological awareness, there are 
some notable limitations.  Depending on the initial response regarding word meaning, the 
second or third prompt specifically asks participants to look for morphemes.  Because 
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this frames subsequent responses, ultimately the determination is whether they are able to 
recognize the constituent morphemes and their relationship to the overall meaning of the 
target word.  Like other measures of morphological awareness, how they know this 
remains elusive.  As previously noted, students at this age lack some conviction in such 
determinations.  It stands to reason that even though this scoring method demonstrated a 
correlation with other literacy measures, the amount of scaffolding required to produce a 
correct response falls short as a measure for determining the explicitness of 
morphological awareness.   
 Ultimate awareness of the morphological structure of words leads to a deeper 
understanding of word meaning and the explicitness of that awareness determines how 
useful that knowledge is for generalizing to previously unknown words.  For this reason, 
it seems to make perfect sense that Larsen and Nippold used this connection to word 
meaning as their measure for explicit morphological awareness.  As Templeton (1989) 
demonstrated, however, this expected level of proficiency is seldom fully developed by 
sixth grade.  Even older students are not always explicitly aware of the semantic links 
among morphologically-related words (Dale, O’Rourke, & Bamman, 1971).  The 
responses provided by students in the studies conducted by Templeton (1989) and Larsen 
and Nippold (2007) suggest that for many students at this age, there is an intermediate 
level of awareness that is commonly reflected in responses related to sound or 
orthographic relationships among morphologically-related words.  In order to measure 
the explicitness of morphological awareness, an instrument must take into account the 
various ways explicit morphological awareness might manifest itself at varying stages of 
development.  
17 
Morphological Knowledge and Vocabulary Growth 
Implicit morphological awareness may be related to students’ vocabulary 
development.  That is, students’ ability to manipulate morphemes in words may result 
from a familiarity with the words themselves.  In an effort to determine the role of 
morphological knowledge in vocabulary growth, Anglin (1993) conducted a study that 
extended the morphological categorization of words to distinguish between words that 
are known as separate lexical entries, what Anglin terms psychologically basic 
vocabulary, and words that are known through an underlying knowledge of 
morphological structure.  To obtain his sample of words, Anglin began with the 1981 
edition of Webster’s Third New International Dictionary of the English Language.  From 
every second page, Anglin selected every seventh boldfaced main entry.  This led to a 
master list of 1,355 main entry words, from which three samples were randomly selected.  
Non-word main entries were eliminated and from the first sample, containing 434 main 
entry words, the first 196 words ranked by relative difficulty were selected for the study.  
Sampled words for this study were first categorized as root words, inflected words, 
derived words, literal compounds, or idioms.  Each word was then further categorized by 
morphemic complexity, defined as the number of morphemes it contained.  Words were 
classified as monomorphemic, essentially a root word, bimorphemic, multimorphemic or 
as an idiom. 
Anglin selected 96 participants from two elementary schools.  Thirty-two students 
were selected from each grade of one, three, and five.  Each student was interviewed 
orally regarding knowledge of the sampled word list.  Initially, participants were asked 
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for definitions and responses to subsequent probing questions to ascertain whether 
sufficient knowledge was present.  If sufficient definitional knowledge was not present, 
participants were asked to use the word in a sentence and then asked questions regarding 
the meaning of the word in that sentence.  In the absence of sufficient definitional 
knowledge at this stage, the participants were orally presented with a multiple-choice 
question.  The participant was asked to respond with “yes”, “no”, or “maybe” to each of 
the four possible definitions for the target word.  This process continued until the 
participant was unable to demonstrate sufficient knowledge of seven consecutive words.   
Transcripts of the recorded interviews were used to code whether words were 
known and if so, in which phase of the interview process credit was given.  Anglin’s 
analysis estimated there to be 258,601 main entry words in Webster’s Third, of which 
students at grade one knew an estimated average of 10,398.  The number of known words 
for students in grade three averaged 19,412 and by fifth grade the number of known main 
entries averaged 39,994.   
In order to understand the growth of words in differing morphological categories 
between grades one and five, scores were also assigned to participants based on 
knowledge of words represented by each of the five initial categories: root words, 
inflected words, derived words, literal compounds, or idioms.  Statistically significant 
growth was measured for all categories between each of the grade levels except for 
growth of knowledge for idioms between grades one and three.  As was the case for 
average known main entries, the increase of known words in each of the five categories 
between grades three and five outpaced the increase between grades one and three.  The 
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estimate of known derived words was the lowest of all categories for students in first 
grade, excluding idioms.  For students in third and fifth grade, estimates of known 
derived words exceeded estimates for each of the other categories.  The increase in 
known derived words from an estimate of 5,577 at third grade, to more than 16,000 by 
grade five suggests a shift in the categories of words known by these older children. 
While not a dedicated instrument for measuring morphological awareness, 
sufficient knowledge of certain words would necessarily include a definitional reference 
to particular morphemes, such as mentioning that something happened in the past for 
words ending in the morpheme –ed.  This could represent an explicit level of 
morphological awareness, although not necessarily measured in this type of instrument. 
General Development of Orthographic Knowledge 
 English orthography has been described as having three distinct layers:  
alphabetic, pattern, and meaning (Bear, Invernizzi, Templeton, & Johnston, 2012).  
Orthographic knowledge is acquired systematically (Read, 1971) as children’s 
understanding of English orthography progresses through each layer (Bear, et al., 2102).  
At the most basic level, English writing is alphabetic. This layer is also referred to as the 
sound layer, that is, units of sound (phonemes) are represented in spelling by one or more 
letters (graphemes).  Children’s early attempts at spelling are generally an attempt to 
mark each phoneme with an individual grapheme (Bear, et al., 2012; Read, 1971).  As 
children progress into a better understanding of the pattern, or orthographic layer, they 
begin to understand that English spelling requires more than a one-to-one representation 
of letters and sounds (Beers & Henderson, 1977).  For instance the e in the word rake and 
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the d in the word judge do not represent pronounced sounds, but are orthographically-
based constructions to mark long or short vowel sounds respectively.   
 Once basic vowel patterns have been mastered, children begin to understand and 
strategically use the meaning layer of English orthography (Henderson, 1985).  In 
English, individual morphemes, the smallest units of meaning within a word, are used to 
systematically create words that are related in meaning.  Morphological processes include 
inflection, the addition of word endings such as ed, and ing, (hopped; shopping) and 
derivation, the process of creating words by the addition of affixes to base and root words 
(educate/education; reduce/reduction).  Children learning to spell within the meaning 
layer attempt to use morphological knowledge to assist with their spelling.  Early 
developmental examples of this include retaining the ed, representing past tense, in the 
spellings of words such as, spilled, stopped, and raided, even though the pronunciation of 
the ed morpheme is /d/, /t/, and /id/ respectively, while more advanced spellers are 
learning to spell morphologically-derived words (Bear, et al., 2012; Carlisle, 1985; 
Templeton, 1979).   
  Because English orthography is morphophonemic, having a sound and meaning 
layer, correct spelling should require knowledge of the morphological processes of word 
formation as well as knowledge of orthographic conventions underlying these processes 
(Derwing, Smith, & Wiebe, 1995; Russell, 1972; Venezky, 1999).  As Templeton (1992) 
points out, “Words that are related in meaning are often related in spelling as well, 
despite changes in sound” (p. 254) and so it seems reasonable to assume that 
morphological knowledge should be available to students for a strategic approach to the 
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spelling task, particularly when strategies emphasizing only phonology fail to lead to 
correct spellings (Russell, 1972).  Applying knowledge of morphological processes 
alone, however, is not always sufficient for arriving at the correct spelling of English 
words.  The transfer of morphological knowledge to spelling may also depend on other 
facilitating knowledge, such as higher-order phonological knowledge (Templeton, 1979), 
or at minimum, students “...must become aware of... the most general and productive 
regularities of the spelling system” (Russell, 1972, p. 4).  Certainly morphological 
knowledge would transfer directly, with a minimal understanding of word formation 
processes, for a speller attempting to represent the word, misspell. In order to maintain 
the meaning of both morphemes, the double s must be retained.  In other instances, 
additional knowledge must facilitate the transfer of morphological knowledge to the task 
of spelling.  In the word, referring, knowledge of orthographic conventions is necessary 
to explain the double r, and representation of the reduced vowel in, similar, requires 
knowledge of related words where the same vowel is not reduced as in, similarity.   
English is replete with examples of words with reduced vowels, where the 
unaccented vowel is reduced to a schwa (admire/admiration), as well as vowel 
alternations, where the vowel alternates between long and short (contrite/contrition), and 
consonant alternations, which occurs when a consonant in the base form changes as part 
of the derivational process (permit/permission) or alternates between silent and sounded 
(sign/signal).  An understanding of these types of derivational transformations, 
representing higher-order phonological knowledge, and how these transformations map 
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onto English orthography is likely necessary if knowledge of word structure is to transfer 
to spelling.   
Development of Morphological Knowledge and Spelling Proficiency  
 Carlisle (1985) investigated the development of morphological knowledge and the 
relationship between that knowledge and the ability of fourth, sixth, and eighth graders to 
spell derived words.  In order to measure the development of morphological knowledge, 
participants were administered the Test of Morphological Structure.  Four categories of 
words were included in this test representing varying levels of phonological and 
orthographic transparency between the base words and the derived forms.  For No 
Change words, there were no changes in spelling or sound to the base word in its derived 
form (care/careful).  Words in the Orthographic Change category changed spellings in 
the derived forms, but there were no phonological changes to the base word. 
(swim/swimmer).  For the Phonological Change category, there were phonological 
changes to the base word, but no orthographic changes in the derived forms 
(major/majority).  The last category, Both Change, was represented by words in which 
there were phonological and orthographic changes to the base words through the process 
of derivation (absorb/absorption).  Participants in Carlisle’s (1985) study were then 
administered a spelling test containing these same base words and derived forms in order 
to measure transfer of morphological knowledge to spelling.  Additionally, participants 
were administered the Test of Suffix Addition, an additional spelling test designed to see 
how well they could apply the orthographic transformations between base words and 
derived forms.  Participants were provided pseudo base words and suffixes and then 
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asked to spell the resulting derived word.  The differing orthographic transformation 
required to spell the pseudo derived words mirrored those that had been measured orally 
on the Test of Morphological Structure.  Some pseudo base words required no change in 
orthography, while others required doubling the final consonant, dropping the final e, or 
changing a y to an i prior to suffix addition. 
As found by other researchers such as Anglin (1993), Carlisle (1985) discovered 
that there appeared to be a large growth in knowledge of derivational morphology 
between the fourth and eighth grades.  The results of this study suggested that the ability 
to spell derived words consisted of more than learning the spellings as unanalyzed whole 
words, and it was likely that knowledge of morphological structure assisted students with 
spelling these words correctly.  Similar to Henry (1989), Carlisle also concluded that for 
all three grade levels, the ability to spell derived word forms lagged behind the ability to 
produce them orally, and across grade levels, the participant’s  knowledge reflected 
“...varied levels of understanding of the underlying phonological rules and the 
orthographic rules that govern the transformations from base to derived forms" (p. 167).   
In an interesting approach, Leong (2000) created a computerized format of 
Carlisle's Test of Morphological structure not only to assess correct responses, but also to 
gauge response times in order to assess "...sensitivity to and knowledge of derivational 
morphology rather than just morphological awareness" (p. 295).  Fourth, fifth, and sixth 
grade students classified as high, medium, and low spellers participated in the study.  The 
results made it clear to Leong that response rate as well as accuracy is a correlate of 
spelling ability.  Leong's result indicate a general increase in processing time and less 
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accurate responses for the younger students and also for the less-able spellers.  
While a growing knowledge of morphology has been shown to improve spelling, 
other researchers have demonstrated that a deeper understanding of the spelling 
conventions of morphological derivations increase knowledge of morphemes (Derwing, 
et al., 1995; Nunes, Bryant, & Bindman, 2006; Templeton, 2004) and that students use 
spelling as a cue to recognize morphologically related words (Templeton, 2011/2012).  
Thus, the relationship between scores on measures of orthographic knowledge should be 





 This chapter explains how the present study was conducted.  A description of the 
background and participants is followed by a review of the research questions, a 
description of the instruments used to collect the data, and the planned analyses of 
collected data.  
Background and Participants 
This study utilizes data from a larger study, conducted at a research university in 
the Western United States, investigating the effects of systematic and sustained 
instruction in word-formation processes (Templeton, Moloney, Smith, Ives, & Van Pelt, 
2009).  A total of eight schools were involved in the larger study.  The present study 
randomly selected three students from each of the 18 participating fourth-grade 
classrooms (n=54).  Two of the assessments administered as part of the larger study, the 
Peabody Picture Vocabulary Test-4 and the Test of Morphological Structure, required 
researchers to work individually with participants.  During these individual assessment 
blocks, the semi-structured interview described below was also administered to the 
selected students. 
Research Questions 
 The present study builds on the work of Templeton (1989) and uses the 
Derivational Relatedness Interview, an experimental measure developed for this study, to 
attempt to elicit students' explicit morphological awareness.  It is exploratory in nature 
and is designed to determine if scores on this semi-structured interview are related to 
scores on commonly used measures of orthographic development, vocabulary 
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development, and morphological awareness.  Guiding this research are the following 
questions, and the importance of each question is discussed in the data analysis section at 
the end of this chapter.  Question 1:  Is there a relationship between student scores on the 
Test of Morphological Structure (TMS) and student scores on the Peabody Picture 
Vocabulary Test-4 (PPVT-4)?  Question 2:  Is there a relationship between student 
scores on the Derivational Relatedness Interview (DRI) and student scores on the 
Peabody Picture Vocabulary Test-4 (PPVT-4)?  Question 3:  Is there a relationship 
between student scores on the Derivational Relatedness Interview (DRI) and scores on 
the Test of Morphological Structure (TMS)?  Question 4:  Is there a relationship between 
student scores on the Derivational Relatedness Interview (DRI) and student scores on the 
Upper Level Spelling Inventory (USI)?  Question 5:  How accurately do scores on the 
USI, PPVT-4, and TMS predict scores on the DRI?    
Description of Instruments 
The Derivational Relatedness Interview (DRI) 
 The DRI, a semi-structured interview, is an experimental measure for this study 
that was designed to elicit students' explicit morphological knowledge.  In the sections 
below, information about the initial pilot study related to the interview is shared, 
followed by a discussion of two primary areas related to the final interview's 
development.  The first area relates to the phrasing of questions and subsequent prompts 
in order to elicit a range of responses that could demonstrate depth of morphological 
awareness while limiting the framing of responses through language embedded in the 
interview questions or prompts themselves.  This includes examining the range of 
responses from the pilot study interviews in order to develop a flowchart to indicate 
27 
which questions or prompts should follow initial responses based on similarities in sound, 
orthography, or meaning of the provided word pairs.  The selection of target words for 
use in the present study is the second area addressed.  
 The Pilot Study.  The interview is structured around morphologically-related word 
pairs presented visually to participants, similar to Templeton's 1989 study.  A pilot study 
was conducted to determine a potential range of responses from fourth-, fifth-, and sixth-
grade students to presented word pairs (Templeton, Moloney, Smith, & Ives, 2007).  For 
the pilot study, one school representing each high, medium, and low socio-economic 
status based on participation in a free or reduced lunch program was selected.  One 
fourth-, fifth-, and sixth-grade classroom was randomly selected from each of the three 
schools among those classrooms whose teachers were willing to participate.  From each 
of these classes, six students were randomly selected to be interviewed for a total of 54 
participants. 
Each of fifteen morphologically-related word pairs were typed on individual cards 
so that the shared morpheme was aligned vertically and presented to participants, one pair 
at a time.  Word pairs were selected to represent a range of morphological relationships.  
The most transparent relationships between words involved no spelling or sound changes 
with the addition of a suffix (govern/government).  Other word pairs involved a sound 
change (nation/national) or a spelling and sound change (reduce/reduction).  Greek and 
Latin derivations were represented (decade/decimal; geology/geography).   
 A script was read at the beginning of each interview generically describing the 
task and the purpose for the interview.  For each word pair, the researcher read the words 
and asked the participants, “What do you notice about these words?”  Because this was a 
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pilot study designed to gauge possible responses to the provided word pairs, the 
remainder of the interviews took on a conversational tone rather than a more formal 
approach using specific questions or prompts.  Each interview was digitally recorded so 
the responses could be used to develop a framework for standardizing questions and 
prompts.  
 Standardizing the Interview Process.  One priority for creating the interview was 
striking a balance between a conversational approach, with limited structure, and 
overlaying too much structure, which might limit the opportunity for participants to 
express the explicitness and depth of morphological awareness.  The goal for the 
interview was to standardize the interview questions so that all participants were afforded 
the same opportunities to demonstrate explicit morphological knowledge.  Given the 
variability of responses found by Templeton (1989) and in the pilot study described here, 
it was necessary for follow-up questions or prompts to differ among participants based on 
their initial responses.  A flowchart was developed to lead researchers to a variety of 
standard prompts in order to elicit more elaborate responses (See Appendix A).  The 
follow-up prompts or questions probe beyond the initial response of participants without 
supplying key terms related to morphology or concepts not previously mentioned by the 
participant.  Initial responses to word pairs during the pilot study interviews followed 
discernible categories of responses.  For some participants, initial responses were 
consistently either examples of the words or definitions of each word in the pair as 
separate lexical items.  Another category of initial responses is represented by 
participants who consistently discussed the differences or similarities in pronunciation of 
the word pairs, while others focused on the orthographic similarities of the words.  A 
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fourth category is represented by those participants who immediately began discussing 
constituent morphemes within the word pairs.  Further conversation with these 
participants often revealed considerable explicit knowledge of morphological processes 
that might have been missed without additional prompting. 
Following the flowchart for the current study, initial responses to presented word 
pairs are first categorized as describing similarities in sound or spelling patterns, 
meaning, or shared morphemes.  Subsequent probes reflect the language initially supplied 
by each participant to guide them toward providing additional knowledge they may have 
regarding the constituent morphemes of the word pairs and what those morphemes might 
mean to them.  
 Selection of Word Pairs.  The interviews in the pilot study took a considerable 
amount of time to conduct.  For many subjects there came a point where the responses 
became redundant and some students began to demonstrate a level of frustration toward 
the end of the interviews.  For the present study, the number of word pairs was reduced 
from 15 to seven (See Appendix B).  In addition, an attempt was made to select target 
word pairs where at least one of the words would likely be known to students in the 
targeted grade level and include varying levels of transparency.  Some word pairs have 
very straightforward relationships for those participants with limited morphological 
knowledge, and other word pairs contain more complex, opaque relationships to avoid 
ceiling effects and afford participants every opportunity to demonstrate knowledge.   
 Scoring Responses.  A spreadsheet for calculating scores on each item was 
created based on the number of morphemes in each word pair (See Appendix C).  For 
each word pair, each morpheme is checked if it is recognized by the participant.  
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Additional checks are made if the participant makes a meaning connection to the 
morpheme.  The number of items checked on the spreadsheet for each item is calculated, 
resulting in a raw score for each word pair presented in the interview.  Individual item 
raw scores are added together to calculate an overall raw score for each participant. 
Upper-Level Spelling Assessment (USI – Bear, Invernizzi, Templeton, & Johnston, 2008) 
The USI is one of three measures of orthographic knowledge based on the word 
study approach found in the fourth Edition of the book, Words Their Way (Bear, et al., 
2008).  The assessment is an individual assessment and can be administered in a large 
group setting, in small groups, or individually. The USI is presented in the form of a 
spelling test and contains 31 words representing features found in the three highest stages 
of spelling development – Within-Word Pattern, Syllables & Affixes, and Derivational 
Relations stages.  The examiner begins by reading the first word aloud.  Next, a sentence 
using the word is read aloud (to provide a context for word meaning) and then the word is 
read aloud again.  Students are asked to try their best to spell each word.  Words and/or 
sentences may be repeated if students did not hear and/or understand what was said.  
Each student is asked to spell all 31 words.  The assessments are scored using the feature 
guide provided in Words Their Way and the number of feature points each student earned 
and number of words spelled correctly are recorded.  These two values are added together 
to get a total score.  According to a validity and reliability study conducted by the Center 
for Educational Policy at the University of Memphis (Sterbinsky, 2007), Chronbach’s 
Alpha yielded an overall reliability estimate of .9086 on the USI.  There was also 
significant test-retest reliability (p<.001) ranging from .818 in the fall to .890 in the 
spring.  Measures of validity were also examined and indicated strong predictive and 
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concurrent validity coefficients (p<.001) with the California Standards Tests on the word 
analysis vocabulary task of .647 and .660 (predictive and concurrent respectively). 
Peabody Picture Vocabulary Test-IV (PPVT-4; Dunn & Dunn, 2007)  
The PPVT-4 is a standardized test of receptive language and vocabulary that 
assesses a student’s ability to comprehend word meanings.  It is an individually 
administered test consisting of training items and 228 test items.  Each page (item) 
contains 4, full-color pictures as possible responses.  The examiner displays a page, says 
a word, and the examinee points to the picture that best corresponds with the spoken 
word.  Standard scores are derived based on the number of correct items and the student’s 
chronological age or grade level.  The PPVT-4 has a mean of 100 and a standard 
deviation of 15 and standard scores range from 20 to 160.  In addition, results can be 
interpreted using percentiles, normal curve equivalents (NCEs), stanines, age and grade 
equivalents, and growth scale value scores.  Reported test-retest reliability ranges from 
.921 to .96 (Dunn & Dunn, 2013).  
Test of Morphological Structure (TMS; Carlisle, 2000) 
 The Test of Morphological Structure (TMS) is an informal measure designed to 
assess morphological knowledge by examining awareness of the relationships between 
base and derived word forms.  The TMS is composed of two tasks - one that requires 
decomposition of derived words and one that requires production of derived words.  Each 
task contains two practice items and 28 test items.  For test administration, the examiner 
says a target word and then reads a sentence with the target response omitted.  The 
examinee is directed to provide the missing word by decomposing the target word in one 
task or producing a derived word in the other task.  For example, in the derived task the 
32 
examiner says, "Warm.  He chose the jacket for its _________."  The response sought 
from the examinee is "warmth".  In the decomposition task, the examiner says, "Growth.  
She wanted her plant to _________."  The response sought from the examinee in this 
instance is "grow".  Each student response is recorded and marked as correct or incorrect.  
The total number of correct responses is recorded as the raw score. 
Data Analysis 
 The present study is exploratory in nature, and understanding the relationships 
between scores on the USI, PPVT-4, and TMS and scores on the DRI are a first step in 
examining the usefulness of this semi-structured interview.  The results of the analyses 
described below are presented in chapter five.  Literacy acquisition is a complex process 
with many variables working in synchrony as students progress along a developmental 
continuum (Bear et. al., 2008).  As each of the variables in this study relate to literacy 
development, relationships of some degree among the variables would be expected.   
A series of Pearson correlations was conducted to address the first four questions 
in this study.  To begin, the relationship between measures of morphological awareness 
and vocabulary development is an important consideration.  As discussed in the literature 
review, vocabulary development and morphological awareness are related constructs. 
Therefore, it is important to examine measures of morphological awareness in 
comparison to measures of vocabulary knowledge to begin to determine if the 
morphological awareness measures are tapping into understandings that go beyond 
vocabulary development.  The first two questions in this study address that relationship.  
Question 1:  Is there a relationship between student scores on the Test of Morphological 
Structure (TMS) and student scores on the Peabody Picture Vocabulary Test-4 (PPVT-
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4)? Question 2:  Is there a relationship between student scores on the Derivational 
Relatedness Interview (DRI) and student scores on the Peabody Picture Vocabulary Test-
4 (PPVT-4)?  Following the examination of the relationships between measures of 
vocabulary and measures of morphological awareness, it is important to compare the 
results on two tasks designed to measure morphological awareness.  As discussed in the 
literature review, the Test of Morphological Knowledge (TMS) developed by Carlisle 
(2000) appears to be examining an implicit level of morphological awareness that is 
connected to vocabulary development.  The semi-structured interview used in this study, 
the Derivational Relatedness Interview (DRI), was a structured attempt to control for the 
impact of vocabulary development and to afford participants every opportunity to 
demonstrate explicit morphological awareness.  Therefore, understanding the relationship 
between scores on the DRI and TMS is an important consideration to see if the DRI 
might be tapping into a level of morphological awareness not examined in the TMS.  
Question 3:  Is there a relationship between student scores on the Derivational 
Relatedness Interview (DRI) and scores on the Test of Morphological Structure (TMS)? 
While a growing knowledge of morphology has been shown to improve spelling, other 
researchers have demonstrated that a deeper understanding of the spelling conventions of 
morphological derivations increase knowledge of morphemes (Derwing, et al., 1995; 
Nunes, Bryant, & Bindman, 2006; Templeton, 2004) and that students use spelling as a 
cue to recognize morphologically related words (Templeton, 2011/2012).  Thus, the 
relationship between scores on measures of orthographic knowledge should be related to 
student scores on measures of morphological awareness.  The fourth questions in this 
study examines the relationship between orthographic knowledge and morphological 
34 
awareness as measured by the DRI to verify that the expected relationship between the 
measures exists.  Question 4:  Is there a relationship between student scores on the 
Derivational Relatedness Interview (DRI) and student scores on the Upper Level Spelling 
Inventory (USI)?   
A standard multiple regression was conducted to address the fifth question in this 
study.  As described in the literature review, measures of morphological awareness are 
often related to measures of orthographic knowledge and vocabulary development.  The 
measures of morphological awareness should also be related to one another if they are 
truly measuring aspects of the same construct.  An important consideration for this 
exploratory study is to determine if scores on the DRI can be predicted by scores on the 
other variables in this study and to what extent those variables contribute to significant, 
unique variance in DRI scores.  Question 5:  How accurately do scores on the USI, 





 The results of the current investigation are presented in this chapter.  It begins 
with the descriptive statistics for the variables used in the analyses and a discussion of the 
data screening process.  Then, the results are presented within the framework of each 
research question. 
Descriptive Statistics 
 The descriptive statistics are presented in Table 1 for all variable involved in the 
analyses in this chapter.  One participant withdrew from the study prior to data collection 
and was not replaced (n=53).  A second participant withdrew prior to administration of 
the USI (n=52). 
Table 1 
Descriptive Statistics for Variables 
 N Minimum Maximum M SD 
DRI Score 53 0 16 7.53 3.262 
USI Total Score 52 12 85 40.08 15.260 
PPVT-4 Raw Score 53 89 194 147.15 23.384 
TMS Raw Score 53 8 53 32.92 10.841 
Data Screening 
Before attempting the analyses described in the previous chapter, it was necessary 
to screen the data for the basic assumptions of normality, linearity, and homoscedasticity.  
Both correlations and multiple regressions assume a normal distribution of the data.  To 
screen for normality, histograms for each variable were examined.  As shown in Figure 1, 
all variables appear to be normally distributed.  In addition, the Kolmogorov-Smirnov 
Test of Normality was calculated.  As shown in Table 2, the results of this statistic were 
non-significant indicating the assumptions of normality were met for these variables.
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Kolmogorov-Smirnov Test of Normality 
 Statistic df Sig. 
DRI Score .114 53 .081 
TMS Raw Score .111 53 .150 
PPVT-4 Raw Score .087 53 .200* 
USI Total Score .090 52 .200* 
In addition, both correlations and multiple regressions assume a linear 
relationship and homoscedasticity between variables.   Linearity in a relationship is found 
when a change in one variable corresponds to a change in another variable.  This 
relationship is shown on a graph as a straight line with the actual scores plotted relative to 
that line.  Homoscedasticity indicates that the variance among variables is homogeneous.  
The first step used to screen for linearity and homoscedasticity was to examine a 
scatterplot matrix comparing the relationships between each of the variables.  As shown 
in Figure 2, the scatterplots are roughly elliptical in shape with upward trends.  This 
indicates positive, linear relationships among variables and indicates homoscedasticity.  
In addition, normal probability plots of regression standardized residuals were examined.  
As shown in Figure 3, the standardized residuals form a roughly straight line with upward 














According to Pallant (2007), with small samples, outliers can have a dramatic 
effect on Pearson correlation coefficients.  To screen for extreme outliers, Mahalanobis 
Distance was calculated.  As shown in Table 3, maximum Mahalanobis Distance value 
was set at 13.817.  To identify which cases were outliers, a critical chi-square value was 
obtained.  This value was taken from a statistical table using an alpha level of .001 and 
the criteria of 4 degrees of freedom as there were four variables in the study (Pallant, 
2007).  The critical chi-square value was set at 18.467.  Cases were then sorted by the 
Mah_1 variable created during the analysis, and as Table 4 shows, zero cases were 
identified having a Mahalanobis Distance of 18.467 or greater.  These results indicate 
that there were no extreme outliers in the data set.   
Table 3 
Mahalanobis Distance 
 Minimum Maximum Mean 
Std. 
Deviation N 
Mahal. Distance .094 13.817 2.938 2.775 52 




 Case Number ID Value 
Mahalanobis 
Distance 
Highest 1 50 8413 13.81679 
2 48 8411 9.33549 
3 2 1412 8.83719 
4 16 3421 8.60414 
5 23 4422 7.69961 
Lowest 1 41 6443 .09357 
2 5 1422 .12865 
3 52 8422 .24401 
4 34 6422 .27106 




 A series of Pearson Product-Moment Correlations was conducted to address the 
first four questions in this study.  Because there were four planned comparisons in this 
analysis, it was necessary to control for the increased risk of a Type 1 error - the 
increased risk of a significant result when it could have occurred by chance.  To 
compensate for this risk, a Bonferroni adjustment was made by dividing the original 
alpha level of .05 by the number of comparisons made (.05 / 4) suggesting that a more 
stringent alpha of p < .0125 be used (Pallant, 2007).  Correlations were also evaluated for 
the strength of the relationships by using Cohen's (1988) system of classifying the 
relationships as small if r = .10 to .29, medium if r = .30 to .49, and large if r = .50 to 1.0.  
Below, each question and the corresponding results are presented individually. 
 Question 1:  Is there a relationship between student scores on the Test of 
Morphological Structure (TMS) and student scores on the Peabody Picture Vocabulary 
Test-4 (PPVT-4)?  The results of this correlation are presented in Table 5 and show a 
statistically significant correlation between scores on the TMS and scores on the PPVT-4 
with a large, positive relationship between scores on the two measures.  In addition, the 
amount of variance in TMS raw scores explained by the PPVT-4 was assessed by 
calculating a coefficient of determination.  The correlation was squared and multiplied by 
100.  As shown in Table 5, 72% of the variance in TMS scores can be explained by 
scores on the PPVT-4. 
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Table 5 
Pearson Product-Moment Correlations between Scores on the TMS and Scores on the 
PPVT-4 
 
TMS Raw Score 
Sig.  
(2-tailed) N Variance 
PPVT-4 Raw Score .849 .000 53 72% 
 Question 2:  Is there a relationship between student scores on the Derivational 
Relatedness Interview (DRI) and student scores on the Peabody Picture Vocabulary Test-
4 (PPVT-4)?  The results of this correlation are presented in Table 6 and show a 
statistically significant correlation between scores on the DRI and scores on the PPVT-4 
with a medium, positive relationship between scores on the two measures.  In addition, 
the amount of variance in DRI scores explained by the PPVT-4 was assessed by 
calculating a coefficient of determination.  The correlation was squared and multiplied by 
100.  As shown in Table 6, 14% of the variance in DRI scores can be explained by scores 
on the PPVT-4. 
Table 6 
Pearson Product-Moment Correlations between Scores on the DRI and Scores on the 
PPVT-4 
 
DRI Raw Score 
Sig.  
(2-tailed) N Variance 
PPVT-4 Raw Score .369 .007 53 14% 
 Question 3:  Is there a relationship between student scores on the Derivational 
Relatedness Interview (DRI) and scores on the Test of Morphological Structure (TMS)?  
The results of this correlation are presented in Table 7 and show a statistically significant 
correlation between scores on the DRI and scores on the TMS with a medium, positive 
relationship between scores on the two measures.  In addition, the amount of variance in 
DRI scores explained by the TMS was assessed by calculating a coefficient of 
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determination.  The correlation was squared and multiplied by 100.  As shown in Table 7, 
21% of the variance in DRI scores can be explained by scores on the TMS. 
Table 7 
Pearson Product-Moment Correlations between DRI Scores and Scores on the TMS 
 
DRI Raw Score 
Sig.  
(2-tailed) N Variance 
TMS Raw Score .458 .002 53 21% 
 Question 4:  Is there a relationship between student scores on the Derivational 
Relatedness Interview (DRI) and student scores on the Upper Level Spelling Inventory 
(USI)?  The results of this correlation are presented in Table 8 and show a statistically 
significant correlation between scores on the DRI and scores on the USI with a medium, 
positive relationship between scores on the two measures.  In addition, the amount of 
variance in DRI scores explained by the TMS was assessed by calculating a coefficient of 
determination.  The correlation was squared and multiplied by 100.  As shown in Table 8, 
13% of the variance in DRI scores can be explained by scores on the TMS. 
Table 8 
Pearson Product-Moment Correlations between Scores on the DRI and Scores on the 
USI 
 
DRI Raw Score 
Sig.  
(2-tailed) N Variance 
USI Total Score .363 .008 52 13% 
Question 5:  How accurately do scores on the USI, PPVT-4, and TMS predict 
scores on the DRI?  To address this question, a standard multiple regression analysis was 
conducted.   Scores on the DRI were set as the dependent variable, scores on the PPVT-4, 
USI, and TMS as the independent variables, and all three variable were entered into the 
equation at the same time using the "enter" method in SPSS; cases with missing values 
were excluded pairwise. 
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As shown in Table 9 and Table 10, the combination of scores on the USI, PPVT-
4, and TMS was significantly related to the raw scores on the DRI, R2 =.236, adjusted        
R2 =.188, F(3, 48)=4.929, p< .005.  This indicates that approximately 24% of the variance 
in DRI scores can be explained by the combination of USI, PPVT-4, and TMS scores. A 
summary of regression coefficients is presented in Table 11.   These results indicate that 
none of the variables made significant, independent contributions to the model. 
Table 9 
Standard Multiple Regression Model Summary 











1 .485a .236 .188 2.913 
a. Predictors: (Constant), USI Total Score, PPVT-4 Raw Score, TMS Raw Score 
 
Table 10 
ANOVAb for Standard Multiple Regression Analysis 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 125.489 3 41.830 4.929 .005b 
Residual 407.338 48 8.486   
Total 532.827 51    
a. Dependent Variable:  DRI Score 
b. Predictors: (Constant), USI Total Score, PPVT-4 Raw Score, TMS Raw Score 
 
Table 11 






t Sig. B Std. Error Beta 
(Constant) 2.867 3.202  .895 .375 
TMS Raw Score .124 .073 .420 1.698 .096 
PPVT-4 Raw Score -.005 .034 -.035 -.143 .887 
USI Total Score .030 .033 .142 .905 .370 
 
Based on the lack of significant contribution of individual variables to the overall 
standard multiple regression described above, the decision was made to run a stepwise 
multiple regression to evaluate which of the three variables, the TMS, PPVT-4, and USI, 
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were necessary to predict scores on the DRI.  As shown in Table 12 and Table 13, only 
one model was generated, and that model was significant.  According to the model, the 
scores on the TMS were significantly related to scores on the DRI, R2 =.458, adjusted R2 
=.194, F(1,50)=13.271, p= .001. 
Table 12 
Stepwise Multiple Regression Model Summaryb 











a .210 .194 2.928 
a. Predictors: (Constant), TMS Raw Score 
 
Table 13 
ANOVAb for Stepwise Multiple Regression Analysis 
Model Sum of Squares df Mean Square F Sig. 
1 
Regression 113.801 1 113.801 13.271 .001b 
Residual 428.768 50 8.575   
Total 542.569 51    
a. Dependent Variable: DRI Scores 
b. Predictors: (Constant), TMS Raw Score 
A summary of regression coefficients is presented in Table 14.   These results 
indicate that the TMS was the only variable that significantly predicted scores on the 
DRI; ( =.458, t(3.643), p=.0001).  As shown in Table 15, part correlations indicate that 
TMS scores accounted for 46% of the overall 21% variation in DRI scores in this model.  
None of the other variables made significant unique contributions beyond those of the 
TMS and were excluded from the analysis as indicated in Table 16. 
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 Table 14 






t Sig. B Std. Error Beta 
1 
(Constant) 2.992 1.310  2.284 .027 
TMS Raw Score .138 .038 .458 3.643 .001 
  
Table 15 




Zero-order Partial Part 
1 
(Constant)    
TMS Raw Score .458 .458 .458 
 
Table 16 
Variables Excluded from Stepwise Multiple Regression 





1 PPVT-4 Raw Scores -.073b -.305 .761 -.044 .278 
USI Raw Scores .150b .973 .335 .138 .670 
a. Dependent Variable: DRI Scores 





The present study is exploratory in nature and was designed to determine if scores 
on a semi-structured interview created specifically for this study are related to scores on 
other instruments commonly used as measures of orthographic, vocabulary, and 
morphological knowledge.  This study builds on the work of Templeton (1989) and uses 
the Derivational Relatedness Interview to attempt to gauge students' explicit 
morphological awareness.  Pearson Product-Moment correlations were used to describe 
the relationships between scores on the Test of Morphological Structure (TMS) and 
scores on the Peabody Picture Vocabulary Test-4 (PPVT-4) as well as relationships 
between scores on the Derivational Relatedness Interview (DRI) and scores on the TMS, 
PPVT-4, and the Upper Level Spelling Inventory (USI).  Standard multiple regression 
analysis and stepwise multiple regression were used to examine the ability of scores on 
the TMS, PPVT-4, and USI to predict scores on the DRI.  In the sections that follow, 
results of the analyses conducted for each of the research questions will be interpreted, 
implications will be addressed, limitations of this study will be identified, and 
suggestions will be made for future research. 
Relationships among Scores on the Derivational Relatedness Interview (DRI), Test 
of Morphological Structure (TMS), Peabody Picture Vocabulary Test-4 (PPVT-4), 
and Upper Level Spelling Inventory (USI) 
 The first four questions in this study were addressed by conducting a series of 
Pearson Product-Moment correlation.  Pearson correlation coefficients are reported on a 
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scale -1 to +1, with the absolute value providing an indication as to the strength of the 
relationship between two variables.  A perfect correlation (1 or -1) indicates that the 
value of one variable can be determined exactly by knowing the value of the other 
variable; in contrast, a correlation of 0 indicates that there is no relationship between two 
variables.  As discussed in chapter four, because there were four planned comparisons in 
this analysis, it was necessary to control for the increased risk of a Type 1 error - the 
increased risk of a significant result that could have occurred by chance.  To compensate 
for this risk, a Bonferroni adjustment was made by dividing the original alpha level of .05 
by the number of comparisons made (.05 / 4) suggesting that a more stringent alpha of p 
< .0125 be used (Pallant, 2007).  Correlations were also evaluated for the strength of the 
relationships by using Cohen's (1988) system of classifying the relationships as small if r 
= .10 to .29, medium if r = .30 to .49, or large if r = .50 to 1.0. 
 Literacy acquisition is a complex process with many variables working in 
synchrony as students progress along a developmental continuum (Bear et. al., 2008).  As 
each of the variables in this study relate to literacy development, relationships of some 
degree among the variables would be expected.  This study investigates the nature of 
those relationships and the results presented in chapter four are discussed in detail below. 
 The first question asked in this study was:  Is there a relationship between student 
scores on the Test of Morphological Structure (TMS) and student scores on the Peabody 
Picture Vocabulary Test-4 (PPVT-4)?  As discussed in chapter two, the TMS is based on 
student responses (either derived or decomposed words) to provided prompts.  A primary 
limitation of this approach is that the instrument itself elicits student responses that might 
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be largely based on syntactical or lexical knowledge.  As mentioned previously, correct 
responses would suggest some level of implicit morphological awareness, but also might 
tap more into a participant's vocabulary knowledge rather than explicit morphological 
knowledge.  As such, it was hypothesized that there would be a large relationship 
between the raw scores on the TMS and the scores on the PPVT-4.  As anticipated, scores 
on the PPVT-4 were significantly correlated with scores on the TMS.  The correlation (p 
< .001) in this study's analysis was .849 and indicated a large relationship between the 
scores on the two measures.  In addition, coefficients of determination indicated that 
scores on the PPVT-4 accounted for 72% of the variance in scores on the TMS.   
 The strength of this correlation is not unexpected.  Other researchers have 
discussed the relationship between morphological knowledge and vocabulary 
development (Anglin, 1993; Baumann et al., 2003; Bryant et al., 2000; Carlisle & Stone, 
2005; Templeton, 2011/21012) leading Kuo and Anderson (2006) to describe vocabulary 
size as “…one of the major confounding factors that need to be considered in assessing 
morphological awareness” (p.169).  This result does not suggest that vocabulary 
measures replace measures of morphological knowledge.  Nagy et al. (2003), for 
instance, found that for second-grade at-risk readers, morphological awareness uniquely 
predicted reading ability separate from vocabulary knowledge.  The TMS has been used 
in a number of morphologically-related studies and these data in no way suggest that the 
instrument does not measure some important aspects of implicit morphological awareness 
beyond vocabulary.   
50 
 The second question asked in this study was:  Is there a relationship between 
student scores on the Derivational Relatedness Interview (DRI) and student scores on the 
Peabody Picture Vocabulary Test-4 (PPVT-4)?  While it would be unrealistic to expect 
any measure of morphological knowledge to not be impacted by vocabulary size, a 
conscious attempt was made to limit the impact of vocabulary by selecting word pairs 
where at least one of the words would likely be familiar to participants.  Additionally, 
follow-up prompts provided opportunities for participants to go beyond definitional 
descriptions of the word pairs.  Only descriptions of constituent morphemes and related 
meanings resulted in an increased raw score on the DRI.  As a result, it was hypothesized 
that there would be a small relationship between the raw scores on the DRI and scores on 
the PPVT-4.  Scores on the PPVT-4 were significantly correlated with scores on the DRI.  
The correlation (p=.007) in this study's analysis was .369 and indicated a medium 
relationship between the scores on the two measures.  In addition, coefficients of 
determination indicated that scores on the PPVT-4 accounted for 14% of the variance in 
scores on the DRI.   
 While not the small relationship hypothesized, these data do suggest that the 
influence of vocabulary size is lower for the DRI than for the TMS.  The relationship 
between vocabulary and morphological knowledge is certainly complex and reciprocal in 
nature.  This relationship becomes even more complex when we consider the impact of 
other oral and written language skills as well.  As children’s language skills grow they 
become exposed to increasingly complex written and oral language.  According to Nagy 
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et al. (2003), such exposure should be a strong driving force in the growth of 
morphological knowledge. 
 The third question asked in this study was:  Is there a relationship between 
student scores on the Derivational Relatedness Interview (DRI) and scores on the Test of 
Morphological Structure (TMS)?  Due to the complex interplay of variables associated 
with language skill, it was hypothesized that there should be a significant relationship 
between these measures.  A large relationship would suggest that the DRI is tapping into 
similar knowledge as the TMS at some level.  Because the large relationship between the 
TMS and the PPTV-4 and the smaller relationship between the DRI and the PPTV-4 were 
hypothesized, it also seemed reasonable to hypothesize a smaller relationship between the 
DRI and the TMS.  Scores on the DRI were significantly correlated with scores on the 
TMS.  The correlation (p =.002) in this study's analysis was .458 and indicated a medium 
relationship between the scores on the two measures.  In addition, coefficients of 
determination indicated that scores on the TMS accounted for 21% of the variance in 
scores on the DRI. 
 These results suggest that, to some extent, the TMS and the DRI are measuring 
similar knowledge.  As they are both designed to measure some aspect of morphological 
knowledge, this was expected.  While it would be premature to speculate about the nature 
of the knowledge measured by the DRI that is not measured by the TMS, these data do 
suggest some encouraging possibilities for future research into explicit morphological 
knowledge. 
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 The fourth question asked in this study was: Is there a relationship between 
student scores on the Derivational Relatedness Interview (DRI) and scores on the Upper-
Level Spelling Inventory (USI)?  Derivationally-related words share not only meaning, 
but those shared morphemes are generally represented similarly in English orthography 
(Templeton, 1979, 1989, 2004).  The USI may be used to assist in determining whether a 
student has internalized that spelling-meaning connection.  As a related literacy measure, 
it was anticipated that there would be a small relationship between scores on the DRI and 
scores on the USI.  The correlation in this analysis (r =.363) was found to be significant 
(p=.008) and indicates a medium relationship between scores on the two measures.  In 
addition, coefficients of determination indicated that scores on the USI accounted for 
13% of the variance in scores on the DRI.  
 Like other measures of language skill, it is important for the DRI to be related to 
orthographic knowledge.  It has been demonstrated that increased morphological 
knowledge improves spelling (Carlisle, 1985; Nagy et al., 2006; Robinson & Hess, 1981; 
Templeton, 1979), and that a deeper understanding of the spelling conventions associated 
with morphological word formation processes increases knowledge of morphemes 
(Derwing, et al., 1995; Nunes, Bryant, & Bindman, 2006; Templeton, 2004).  
Additionally, for most elementary students the productive use of morphological 
knowledge in the spelling task lags significantly behind oral production (Bear et al., 
2008; Carlisle, 1985; Henry, 1989).  Variability of scores on these two measures could be 
attributed to differing spellers’ mastery of the orthographic conventions governing 
spelling changes related to morphological processes (Carlisle, 1985).  This complex, 
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bidirectional relationship between orthographic and morphological knowledge precludes 
reading too much into this result.   
To address the fifth question:  How accurately  do scores on the USI, PPVT-4, 
and TMS predict scores on the DRI?, a standard multiple regression analysis was 
conducted to determine how much variance in DRI scores could be predicted or 
explained by the other three measures (USI, TMS, PPVT-4) as a group.  In a standard 
multiple regression, all the predictor variables are entered into the equation 
simultaneously and each one is evaluated in terms of its predictive power – above and 
beyond that offered by all of the other predictor variables combined.   
 The standard multiple regression conducted in this study did in fact show that the 
group of measures successfully predicted scores on the DRI.  In fact, approximately 19% 
of variation in DRI scores can be explained by the combination of scores on the USI, 
TMS, and PPVT.  However, none of the variables contributed significant unique 
additional variance to the model (TMS:   =.420, t(1.698), p=.096; PPVT-4:   =-.035,  
t(-.143), p=.887; USI: =-.142, t(.905), p=.370).  At first, this might seem surprising, but 
considering the developmental relationships among the variables and the correlations 
discussed in the preceding analyses, it is understandable.  The large shared variance in 
PPVT-4 scores and TMS scores likely mask the predictive impact of either variable on 
DRI scores. 
 Since none of the variables made significant unique contributions to the standard 
multiple regression model, an additional analysis was added. To find out which variables 
were needed to predict scores on the DRI, a stepwise multiple regression was conducted.  
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In a stepwise multiple regression, the statistical software evaluates each of the variables 
and determines which variable contribute significant variance to a model beyond the 
contributions of the other variables.  As expected, scores on the TMS were the only 
significant, unique predictor of scores on the DRI.  This is an important finding as both 
measures are attempting to measure aspects of the same construct – morphological 
awareness. 
Limitations 
 The relatively small sample size (n=53) does limit the generalizability of the 
reported results.  Although the significant correlations reported here were hypothesized, it 
cannot be determined how the results might differ given a larger sample.  Participation 
selection procedures might also have led to a sample that was not representative of the 
larger population.  The larger study from which the sample was drawn relied on the 
teachers’ willingness to participate.  It is possible that this demographic led to the 
selection of students not representative of the sample schools or the larger population of 
students.  This limitation also led to a preponderance of fourth-grade classrooms being 
included.  Because so few fifth- and sixth-grade teachers opted to participate, this 
analysis necessarily focused on only fourth-grade students.  Because of the rapid growth 
in morphological knowledge during these years (Anglin, 1993; Carlisle, 1985), it is 
uncertain how these results would differ at varying grade levels. 
  There is a paucity of research involving explicit morphological awareness and 
there are some limitations directly resulting from the fact that the present study is 
exploratory in nature.  Although the intent of the DRI was to measure only morphological 
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knowledge demonstrated orally by the student in the interview, it has not been formally 
established to be a valid or reliable instrument for measuring explicit knowledge. 
Implications 
 According to Apel (2014), current definitions of morphological awareness are not 
specific enough to allow researchers to comprehensively assess a student’s morphological 
awareness.  There is no indication that current instruments designed to measure 
morphological awareness are measuring a single construct.  It is likely that the variety of 
instruments described in chapter two are measuring different facets of a yet to be 
comprehensively described construct that is morphological awareness (Apel, 2014; Muse, 
2005).  The basis for the present study is to explore the idea that one facet of 
morphological awareness that should be included in a comprehensive definition is 
explicit knowledge; the ability to consciously manipulate morphemes in spoken and 
written language.   
 Many of the existing instruments designed to measure morphological awareness 
require only implicit knowledge and not necessarily the conscious ability to manipulate 
morphemes.  The correlational results described here suggest that there could be other 
facets to morphological awareness, less related to vocabulary size, that are not being 
captured by instruments such as the TMS.  While it is beyond the scope of these results to 
suggest that explicit morphological knowledge specifically represents a facet of 
morphological awareness captured by the DRI and beyond that captured by the TMS, 
these results do suggest the need for future research into this area.   
56 
Suggestions for Future Research 
Exploration into explicit morphological knowledge should be continued in order to 
develop a more comprehensive picture of how such knowledge develops and the impact 
of explicit morphological knowledge on other literacy skills.  The first step would involve 
developing or refining existing instruments to measure various aspects of explicit 
morphological knowledge.  Instruments could be developed that not only measure 
explicit knowledge of morphemes, but the explicit knowledge of how morphological 
processes affect sound and orthographic patterns among related words as well.  Valid and 
reliable instruments along these lines could then be used to explore the impact of explicit 
morphological knowledge, rather than implicit knowledge, on other literacy measures.  
Perhaps most important, subsequent investigations could explore the ability of these more 
refined instruments to predict students’ application of this knowledge in decoding the 











Derivational Relatedness Interview Word Pairs 
 
 *Known by  
Fourth Graders (%) 
*Known by  
Sixth Graders (%) 
   
hunt 91 — 
hunted — — 
   
trip 86 — 
triple 70 — 
   
trust 72 — 
distrust 68 — 
   
predict — 67 
predictable — — 
   
admire — — 
admiral 76 — 
   
cave 89 — 
cavity — 68 
   
equal 87 — 
equality — — 
   
fraction 72 — 
fracture 67 — 
   
mistake 91 — 
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